The legacy Mo-Mat expeditionary mobility matting system used extensively by the U.S. Marine Corps is no longer manufactured. Work performed by the U.S. Army Engineer Research and Development Center (ERDC) (Rushing and Rowland 2012) indicated that replication of the legacy matting system was feasible. Therefore, the U.S. Marine Corps Systems Command initiated a Small Business Innovative Research effort in order to identify a small business that could develop a replicate system. Previous work at ERDC (Floyd 2017) verified that the performance of the WavTrac expeditionary mobility matting system was comparable to the legacy Mo Mat mobility matting system when placed over a loose sand (beach crossing) subgrade or a soft soil subgrade (mud flat). This report details a second evaluation of the WavTrac expeditionary mobility matting system on a high-plasticity clay subgrade with a California Bearing Ratio of 6%.
One category of expeditionary road surfacing includes lightweight matting, such as the legacy USMC Mo-Mat expeditionary mobility matting system (EMMS). Unfortunately, Mo-Mat is no longer manufactured, and stockpiled inventory of this matting system has been practically depleted. To find a replacement system, the U.S. Marine Corps Systems Command (SYSCOM) initiated several requests for information to identify potential commercially available alternatives. Based on a review of product literature, several systems seemed promising for use as temporary roads across sandy soils and mud flats, prompting SYSCOM to evaluate several commercial-off-theshelf (COTS) mat systems under military truck traffic in a study by Rushing et al. (2007) . Although many of the systems were able to support the required vehicle loadings, none of the COTS systems met all of the USMC requirements. Therefore, SYSCOM further refined its requirement for EMMS (Appendix A), funded a feasibility study for the re-creation of the original Mo-Mat system, and supported design efforts for development of new systems. The results of this feasibility study are compiled in Rushing and Rowland (2012) , where test results indicated that replication of the performance characteristics of the legacy Mo-Mat system was feasible.
As a result of the effort by Rushing and Rowland (2012) At the request of SYSCOM, a test plan was drafted to evaluate the performance of the WavTrac EMMS on a subgrade with an intermediate bearing capacity relative to previous testing. The evaluation described in this report includes full-scale testing of the WavTrac EMMS on an approximate 6% CBR high-plasticity clay (CH) subgrade. Also included is a summary of previous testing results for comparison.
Objective
The objective of this project was to evaluate the performance of the WavTrac EMMS on a subgrade with intermediate bearing capacity relative to previous testing to further characterize the mat's load support characteristics. This document, in conjunction with Floyd (2017) , allows SYSCOM to predict the performance of the WavTrac EMMS across a variety of subgrade types and strengths. There is no specific performance requirement for the EMMS at this intermediate subgrade bearing capacity; therefore, 2,000 test vehicle passes were applied as outlined in the project management plan.
Scope
The project objective was accomplished by conducting full-scale traffic testing on the WavTrac EMMS surface as well as an unpaved control section. All traffic testing was performed at the U.S. Army Engineer Research and Development Center (ERDC) in Vicksburg, MS.
Chapter 2 provides a detailed description of the WavTrac EMMS as well as a description of the legacy Mo-Mat EMMS. Chapter 3 describes the fullscale test section construction. Chapter 4 describes the full-scale experimental methods. Chapter 5 describes the results of the full-scale traffic testing, while chapters 6 and 7 summarize results, conclusions, and recommendations. Appendix A provides a copy of SYSCOM requirements for EMMS as of November 2011, and Appendix B gives raw subgrade data from pre-test subgrade analysis.
Materials
This chapter provides technical descriptions and images of both the legacy Mo-Mat EMMS and the prototype WavTrac EMMS. Both mat systems take advantage of a 45-degree directional reinforcing material shift from the longitudinal axis of the mat, which allows the mat to roll up for storage, shipment, and rapid deployment in operational scenarios.
Mo-Mat
The legacy Mo-Mat EMMS was a rolled fiberglass panel system developed and marketed by the Air Logistics Corporation in Pasadena, CA. The panels were molded in a waffle-weave pattern from a proprietary fiberglass-reinforced material called STRATOGLAS®. The STRATOGLAS® material was made of four plies of 10 oz/yd 2 , 45-degree unidirectional stitched E-Glass. The glass material was molded with a thermoset resin to create a Mo-Mat panel. Panels were tan in color and had a nonskid material applied to the wearing surface. Typical mat dimensions were 12 ft, 2 in. wide by 48 ft, 6 in. long. Each mat weighed approximately 600 lb or approximately 1.07 lb/ft 2 . The node spacing in the longitudinal and transverse directions was approximately 4 in., while the diagonal node spacing was approximately 2.8 in. The Mo-Mat system was designed for temporary roadways across mud and sand subgrades and for helipads and light aircraft parking. Mo-Mat had been used extensively by the USMC since the late 1960s but is no longer manufactured. The MoMat EMMS used for this evaluation was acquired from a USMC warehouse and stored outdoors following the evaluation by Rushing and Rowland (2012) prior to its use for this effort. Upon receipt from the USMC, a packaging slip with the Mo-Mat delivery indicated that the product had been manufactured and packaged in 1969. Although not all components were included in this evaluation, a complete Mo-Mat kit was delivered to the ERDC including six Mo-Mat panels, anchor assemblies, edge reinforcement, repair kits, and recovery straps. Mats were delivered for testing on a pallet in a single roll approximately 4-ft diameter and weighing 3,750 lb. 
WavTrac EMMS
The WavTrac prototype EMMS was developed under Navy SBIR N102-109 by XCraft Inc. and was delivered to the ERDC on 2 November 2015. WavTrac mats were stored under a protective shelter prior to installation and traffic testing. Mat panels were fabricated by XCraft Inc. using commercially available E-grade fiberglass at 1.2 lb/ft 2 and Derakane thermosetting vinyl ester resin. Catalyst and resin promoters as well as post-curing cycles used by XCraft Inc. are considered proprietary and were not disclosed to the ERDC. According to the manufacturer, the WavTrac EMMS has a fiber volume fraction of approximately 63%. The mats were constructed using a light resin transfer molding (LRTM) pultrusion process to form individual panels of 14 ft by 8 ft, of which eight are bonded together via a commercially available acrylic adhesive with particulate modifiers to form an approximate 14-ft by 60-ft section. Each mat weighed approximately 966 lb or 1.15 lb/ft 2 . Panels were brown to dark brown in color and had a nonskid material applied to the wearing surface. Panels were molded in a waffle-weave pattern with a final surface profile similar to that of the legacy Mo-Mat EMMS. The node spacing in the longitudinal and transverse directions was approximately 3 in., while the node spacing in the diagonal direction was approximately 2.2 in. This closer node spacing with respect to the legacy Mo-Mat EMMS is expected to provide improved performance under vehicular traffic. Figure 3 is an overall photo of the prototype WavTrac EMMS, while Figure 4 provides a close-up image of the surface texture. 
Full-Scale Test Section Construction
A full-scale test section located in the Hangar 2 Accelerated Pavement Test Facility at the ERDC was reconstituted to evaluate the WavTrac EMMS over an approximate 6 CBR CH subgrade. The following sections describe the materials and construction procedures used to evaluate the matting system.
Subgrade and foundation materials
The CH material used for subgrade construction was procured from a local source in Vicksburg, MS (Buford Construction Co.) Classification data for the CH soil are shown in Figure 5 . Based on laboratory testing, the target moisture content was 33.5% to obtain an approximate 6 CBR for traffic testing. Additional information regarding the CH material is presented in Appendix B. The foundation material below the 6 CBR subgrade in the test pit was a lowplasticity silt (ML) material. This foundation material was placed in the test pit during initial construction to provide a uniform underlying layer for placement of the CH subgrade material. Classification data for the ML soil are shown in Figure 6 . The ML foundation material was determined to be approximately 8 CBR in place prior to placement of the CH subgrade material. Additional information regarding the ML foundation material can be found in Garcia and Hoffman (2018) . Figure 6 . Classification data for low-plasticity silt (ML).
Full-scale test section construction
Test section construction occurred in two phases: the original construction for a different mat test and reconstitution for EMMS testing. This section provides construction details for the test pit used for WavTrac EMMS evaluation.
Original test section construction
The original construction of the test section began by excavating a 75-ftlong by 31-ft-wide pit to a depth of 3 ft below the existing finished grade of the Hangar 2 test facility. The bottom surface of the test pit was graded smooth, then a 12-in. lift of the ML soil described in Section 3.1 was placed to provide a suitable foundation for subgrade construction. The ML soil was placed in the test pit, leveled with a bulldozer, and compacted with both a pneumatic roller and a vibratory steel-wheel roller prior to subgrade construction. After the ML foundation material was placed and compacted, an impervious 6-mil polyethylene sheeting was placed along the bottom and sides of the test pit to prevent moisture migration to or from the CH subgrade material.
Prior to placement in the test pit the CH material was processed at a preparatory site adjacent to the Hangar 2 test facility. Processing included windrowing the material to an approximate 12-in. depth, pulverizing the material with a rotary mixer, adjusting the moisture content, and pulverizing the material again prior to stockpiling. This was an iterative process required to achieve a uniform moisture distribution in the CH material prior to placement. Once the material reached the uniform target moisture content, it was placed in the test pit in 8-in. lifts and compacted with a pneumatic roller to an approximate compacted lift thickness of 6 in. Four compacted 6-in. lifts were constructed to bring the overall compacted depth of the subgrade material to 24 in. and its surface level with the existing grade of the Hangar 2 test facility. Note that prior to placement of each lift, the underlying surface was scarified to a depth of approximately 1 in. to promote bonding between lifts of compacted soil. Additional information regarding original test section construction is available in Garcia and Hoffman (2018, in review) .
Reconstitution of test section for EMMS testing
Reconstitution of the test section began immediately following the completion of the initial traffic testing for a different mat project. Permanent subgrade deformation, or rutting, present in the section was leveled using a motor grader. Then, the top 8 in. of the CH subgrade material was pulverized using a rotary mixer. After thorough pulverization the material, it was leveled with a bulldozer and compacted with a pneumatic roller. The section was surveyed, blue topped, and brought to a constant grade using a motor grader. 
Mat installation
In general, mat installation followed the same procedures outlined in Floyd (2017) and was consistent with the manpower requirement given in Appendix A. The WavTrac EMMS was installed by rolling out the mat panel and anchoring the system. Using a four-man installation team, the EMMS was aligned and unrolled parallel to the centerline of the test item.
In order to simulate the use of MHE, three of the four installation personnel were used to unroll the mat. Following unrolling, it was assumed that the fourth installer would have had ample time to exit the MHE and assist with anchoring the mat. So, three personnel were used for unrolling, and four personnel were used for anchoring. The EMMS was anchored using T-stakes at all four corners of the mat as well as at 12-ft intervals along the edges of the mat. Figure 7 provides a view of the completed test section with the WavTrac EMMS installed (note plastic sheeting covering control test item). Figure 8 shows a typical view of an installed T-stake anchor along the mat edge. 
Full-Scale Experimental Methods
The test items were trafficked with representative military truck traffic to evaluate the performance of the EMMS under relevant operating conditions. This chapter includes sections describing the test vehicle, data collection procedures, and the control section evaluation used to determine the performance of the WavTrac EMMS at an intermediate soil strength relative to previous testing.
Test vehicle description
Both the WavTrac and control test items were trafficked with the same USMC 7-ton Medium Tactical Vehicle Replacement (MTVR) transport vehicle. The test vehicle was loaded to a maximum off-road 7-ton payload capacity with lead weights that were centered and secured above the vehicle's rear axles. The vehicle tire pressure was adjusted to the recommended "cross-country" pressure of 28 psi and 35 psi in the front and rear axles, respectively. According to the load distribution placard adhered to the test vehicle, the front axle weight was 15,290 lb while the combined weight of the two rear axles was 29,310 lb at a maximum offroad payload capacity of 7 tons. During traffic operations, the MTVR test vehicle traversed forward and backward across the test items at approximately 5 to 10 mph until the test was complete. The test vehicle moved forward when traveling northward and backward when traveling southward across the test items. Care was taken to ensure that the test vehicle applied a channelized traffic distribution by keeping the wheel path consistent. Figure 9 shows a photo of the test vehicle. 
Data collection procedures
Data were collected prior to traffic on both the subgrade and the EMMS surface, as well as at predetermined intervals during traffic operations. Following trafficking and mat removal, rod and level surveys and rut depth measurements were performed to quantify subgrade response to traffic loading.
Cross sectioning and data collection locations
As previously described, the test section was divided into two parallel test items 60-ft-long and 15-ft-wide each. The eastern test item was designated as the WavTrac test item, and the western test item was designated as the control test item. Three cross sections were marked for data collection at stations 0+15 ft, 0+30 ft, and 0+45 ft across both test items. Beginning from the south end of the test items, these cross sections were labeled as 1a, 1b, and 1c and 2a, 2b, and 2c for the WavTrac test item and the control test item, respectively. Also, the right wheel path was marked for longitudinal data collection from station 0+15 ft to station 0+45 ft on both test items. The exclusion of the leading and trailing quarter sections of the test items was intentional to avoid any skewing of the rut accumulation data caused by entering/exiting or accelerating/decelerating the test vehicle at the ends of the test items.
Pretest subgrade data collection
Prior to the installation of the EMMS or initiation of traffic on the test items, pretest data were collected on each test item. Pretest rod and level survey data were collected at 2-ft increments along the marked right wheel path between cross sections 1a and 1c as well as between cross sections 2a and 2c. Survey data also was taken transverse to the traffic direction in a systematic manner across all marked cross sections in the following manner: (1) on the subgrade (left), (2) 1.5 ft from the mat's left edge, (3) in the left wheel path, (4) on the centerline of the section, (5) in the right wheel path, (6) 1.5 ft from the mat's right edge, and (7) on the subgrade (right). Pretest data collection also included a determination of the subgrade's CBR as reported in the previous section.
The installation rate of the WavTrac EMMS was monitored using the personnel grouping described in Section 3.3. Following EMMS deployment and installation yet prior to traffic testing, longitudinal profile measurements and transverse cross-section measurements were taken on the mat surface using the same data collection scheme described here.
Data collection during traffic testing
Previous full-scale traffic testing of the WavTrac EMMS indicated that the rate of rut formation and permanent deformation was nearly logarithmic. Therefore, most of the rutting and plastic deformation in the system occurred during the first few passes until the system was "seated." Data collection intervals were selected based on this expected logarithmic trend to be at 0, 6, 10, 25, 50, 100, 250, 500, 1,000, 1,500, and 2,000 passes. All measurements taken on the mat surface were taken with the mat pressed down to contact with the subgrade. This often required parking the test vehicle on the mat surface adjacent to each data collection location. When a scheduled data collection point was reached, the following actions occurred:
1. The mat surface was visually inspected for damage. 2. Rut depths were measured in the right wheel path using a rut bar and folding ruler at each cross section of the test item. 3. Rod and level profile measurements were taken at 2-ft intervals along the right wheel path between cross section-a and cross section-c. 4. Rod and level transverse cross-section measurements were taken at the previously described locations for each cross section in the test item.
Posttest subgrade data collection
Following the completion of full-scale traffic operations, the test vehicle was removed from the test item. Final survey data were collected on the mat surface. Then the matting system was removed by a team of four individuals. Recovery rate was monitored during removal. Posttest data collection followed the same protocol provided in Section 4.2.2.
Control experiment
In order to quantify the subgrade response to full-scale MTVR traffic operations, a control test item was prepared. Traffic operations on the control test item were applied directly on the subgrade surface; no EMMS was deployed on this test item. Data collection protocols for the control test item were consistent with those described for the WavTrac test item; however, 250 MTVR passes were applied to the test item. Data collection intervals for the control test item were as follows: 0, 5, 10, 25, 50, 100, and 250 passes. The comparison between rut accumulation versus vehicle passes for the control test item in relation to the WavTrac test item is a direct means of quantifying the load bearing capacity improvement provided by the WavTrac EMMS.
Full-Scale Traffic Testing Results
The following sections describe the results from the EMMS evaluation described in Section 4 and include a summary of previous test results for the WavTrac EMMS.
Summary of previous test results
This section provides a summary of WavTrac EMMS performance on subgrades representative of loose beach sand and mud flat crossings, respectively. A full presentation of test results is available in Floyd (2017).
WavTrac SP-15 test item results
As detailed in Floyd (2017) , the WavTrac EMMS was installed over a poorly graded sand (SP) subgrade with an approximate CBR of 15% (SP-15). The total depth of SP-15 subgrade material during testing was approximately 54 in. After installation of the EMMS, 2,000 passes of the test vehicle were applied to the EMMS surface, and 50 passes of the test vehicle were applied to the SP-15 control test item. A plot of rut depth versus number of passes for the SP-15 test items is provided in Figure 10 . The WavTrac EMMS installation and recovery rate for the SP-15 test item was 2,520 ft 2 /man-hr and 4,000 ft 2 /man-hr, respectively. 
WavTrac CL-3 test item results
As detailed in Floyd (2017) , the WavTrac EMMS was also installed over a low-plasticity clay (CL) subgrade with an approximate CBR of 3% (CL-3). The CL-3 material was an in-situ material present at the ERDC in Vicksburg, MS, and was found to vary in strength slightly with depth. After installation of the EMMS, 74 passes of the test vehicle were applied to the EMMS surface, and 10 passes of the test vehicle were applied to the CL-3 control test item. A plot of rut depth versus number of passes for the CL-3 test items is provided in Figure 11 . The WavTrac EMMS installation rate for the CL-3 test item was 5,214 ft 2 /man-hr. 
High-plasticity clay (CH-6) results
Section 5.2 includes the results of full-scale traffic testing for both the WavTrac test item and the control test item on the 6 CBR (CH-6) subgrade. The actual average measured CBR strength for the reconstituted test subgrade was 6.4%. Figure 12 contains the comparative results of the average rut depth across cross sections-a to -c versus test vehicle passes for both CH-6 test items as measured with a rut bar and folding ruler in the right wheel path. Table 1 presents the data used to construct Figure 12 . 
WavTrac CH-6 test item results
As described in Section 3.3, the installation rate of the WavTrac EMMS was recorded. For the CH-6 test item, the installation rate was 2,610 ft 2 /man-hr.
Following installation, traffic operations were initiated on the WavTrac CH-6 test item. The average rate of rut accumulation under full-scale Control T est Item Wav T rac T est Item traffic testing for the CH-6 test item can be seen in Figure 12 . Figures 13,  14 , and 15 present the normalized change in cross-sectional elevation for each of the three cross sections at all data collection traffic intervals, while Figure 16 depicts the change in longitudinal elevation between cross sections 1a and 1c versus the number of test vehicle passes for the WavTrac CH-6 test item.
No structural damage to the EMMS was observed during traffic operations. At 1,000 test vehicle passes the nonskid surface texture began to flake off in the wheel paths of the traffic vehicle. Flaking of the nonskid surface texture was confined to the wheel path of the test vehicle. Typical surface texture flaking can be seen in Figure 17 .
Following the completion of full-scale traffic testing, the WavTrac EMMS was recovered from the CH-6 test section at a rate of 3,050 ft 2 /man-hr. Figure 13 . WavTrac test item cross section 1a transverse profiles (CH-6). 
Control CH-6 test item results
Traffic on the control test item was applied directly to the CH-6 subgrade by the MTVR test vehicle. A total of 250 passes was applied during testing. The average rate of rut accumulation under full-scale trafficking for the CH-6 control test item can be seen in Figure 12 . Figures 18, 19 , and 20 present the change in cross-sectional elevation for each of the three cross sections at all 
Analysis of Full-Scale Traffic Test Results
This section provides an analysis of the results of the full-scale traffic testing of the WavTrac EMMS on the CH-6 subgrade and a discussion of these results in relation to previous WavTrac EMMS test results. For an analysis of previous test results see Floyd (2017) .
CH-6 analysis
Fine-grained, cohesive soils have the potential to adversely affect vehicular mobility following repeated, channelized traffic operations. As discussed in Floyd (2017) , the WavTrac EMMS is incapable of meeting SYSCOM trafficability requirements on very soft soils (CBR less than or equal to 3%). Typically low shear strengths of these soft soils promotes rapid rut development, and the usual high moisture contents of these materials in a mud flat crossing scenario can limit vehicle traction. The use of a mobility matting system such as the WavTrac EMMS can help to reduce the load transferred to any discrete point in a subgrade material by effectively distributing this load over a larger area. The aggressive nonskid material on the surface of the WavTrac EMMS is also expected to increase vehicle traction between the vehicle tire and the operating surface.
A comparison of the CH-6 results presented in Chapter 5 to the SYSCOM EMMS requirements given in Appendix A reveals that the WavTrac EMMS met both the 500-pass and 2,000-pass threshold criterion for trafficability on the 6.4% CBR subgrade. Although these threshold criterion are not directly applicable to the 6.4 % CBR subgrade, they serve as useful performance measurements for analysis and discussion. The final average rut depth on the EMMS surface for the CH-6 subgrade was measured as 1.7 in., while the final average rut depth on the high-plasticity clay subgrade following EMMS removal was measured as 1.0 in. The rate of rut accumulation in the system, as seen in Figure 12 , on the CH-6 test item was higher through the first 50 passes of the test vehicle than between pass 50 and pass 1,000, where there was very little change in rut depth. The rate of rut depth accumulation again increased for the final 1,000 test vehicle passes. This high initial rate of rut accumulation is consistent with results from Rushing and Rowland (2012) and Floyd (2017) and is expected as the nodular EMMS is "seated" into the surface of the subgrade during initial traffic operations. Figure 23 provides a view of the subgrade surface in the wheel path of the test vehicle after WavTrac removal. In Figure 23 the nodular cross-sectional profile of the EMMS is clearly imprinted in the subgrade material. The final increase in rate of rut accumulation for the CH-6 WavTrac test item can be attributed to the loss of shear strength in the subgrade material following repeated loading and unloading cycles under test vehicle traffic. As the shear strength along the natural failure planes of the subgrade material decreases from repeated loading events, plastic deformations begin to accumulate more rapidly, and the rate of rut depth accumulation increases. Relative performance between the CH-6 control test item and the CH-6 WavTrac test item was as expected. An examination of the results presented in Figure 12 gives a direct indication of the benefit of employing the WavTrac EMMS on a high-plasticity clay subgrade of intermediate bearing capacity. The rate of rut accumulation between the two test items was consistent through the first 10 passes of the test vehicle. As discussed previously, early traffic operations on the WavTrac EMMS tend to "seat" the mat into the subgrade. Following pass number 10, the CH-6 control test item began to rut at a higher rate until the completion of traffic operations. After 250 test vehicle passes, the measured rut depths were 6.1 in. and 0.4 in. for the CH-6 control test item and the CH-6 WavTrac test item, respectively. The difference in rut depth between the two test items at 250 passes was 5.7 in., and the final rut depth of the control test item was 15.25 times greater than the WavTrac test item at 250 passes.
As reported in Chapter 5, the installation and recovery rates for the WavTrac EMMS on the CH-6 test item were 2,610 ft 2 /man-hr and 3,050 ft 2 /man-hr, respectively. Both the installation rate and the recovery rate were acceptable based on the criterion provided in Appendix A.
Comparative analysis of all WavTrac test results
Upon completion of the effort described in this technical report, the performance of the WavTrac EMMS was documented across all three subgrades of varying strength and composition. Figure 24 compiles the average rate of rut accumulation data for all WavTrac test items into a single series of plots for ease of discussion. Figure 25 provides the same data presentation for all control test items. The rut accumulation plot for the combined WavTrac test item data ranks the EMMS performance from best-to-worst as CH-6, SP-15, and CL-3. It was expected that the CL-3 subgrade would be the worst scenario from a performance standpoint due to the low shear strength of the soft soil present in the test item. However, the performance of the EMMS on the CH-6 test item was not expected to be superior to that of the SP-15 test item. The higher rut accumulation rate for the SP-15 test item can be attributed to the loose, cohesionless nature of the subgrade material. Cohesionless materials require confinement to exhibit effective strength. This confinement promotes particle interlock, which increases the bearing capacity and shear strength of the material. As discussed in Floyd (2017) , the approximate 15 % CBR value reported for the SP-15 test items was reported at a depth of 15 in. or more. This 15-in. depth was necessary for the mass of the test section to provide enough overburden pressure and lateral confinement in the subgrade structure for effective strength to increase to the approximate 15 % CBR target as a result of particle interlock. The WavTrac EMMS does provide some level of confinement to the subgrade material beneath the panel surface as is evident from the higher rate of rut accumulation in the SP-15 control test item.
The control test item rut accumulation data presented in Figure 25 follows the same overall trend as the WavTrac test item data discussed previously. In order to quantify the performance benefit provided by the WavTrac EMMS, the Traffic Benefit Ratio (TBR) was calculated for a series of rut depths for each subgrade type. The TBR for a given rut depth is calculated as the ratio of number of passes on the mat surface to that of the control. For example, the SP-15 WavTrac test item reached a rut depth of approximately 3 in. after 800 passes, and the SP-15 control test item reached an equivalent rut depth after approximately five passes; thus,-TBR(3.0 in.) for the SP-15 test item is 800/5 or 160. This data is presented in Table 2 . Note that values reported as "n/a" were not calculated, since the WavTrac test item did not reach a rut depth greater than 1.7 in. on the CH-6 subgrade. Also of note is the fact that the TBR data presented in Table 2 does not account for the traction benefit provided by the WavTrac EMMS. These values were calculated based only on permanent deformation, or rut depth. subgrade as well as on the CH-6 subgrade. EMMS performance on the CH-6 subgrade was moderately better than that of the SP-15 subgrade. This performance trend also holds true for SP-15 and CH-6 control test items. The limiting subgrade strength required to meet the 500-pass threshold for fine-grained subgrades is likely on the order of 4% CBR. 3. The system was easy to install and recover with a small amount of time and light MHE. The WavTrac EMMS meets the installation and recovery rate requirements set forth by SYSCOM on all test subgrades of 2,500 ft 2 /man-hr and 400 ft 2 /man-hr, respectively.
Recommendations
The ERDC recommends that the data presented herein be utilized to predict performance of the WavTrac EMMS across subgrade types similar to those in this report. This data can also be used to extrapolate WavTrac EMMS performance on unknown subgrades of known strength. Furthermore, based on the results of the testing presented in Floyd (2017) and further discussed in this report the ERDC recommends that alternate mat systems with higher section moduli be used for sustained operations (>100 passes) over soft, fine-grained soils to bridge the low shear strength materials. 
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